Synthetic unit hydrographs are commonly used to estimate runoff from rainfall events in a hydrologic analysis. A key parameter required as part of any hydrologic analysis using a synthetic 
INTRODUCTION
Many hydrologic analyses use unit hydrograph synthesis to predict rainfall runoff from a watershed. Since measured stream flow/rainfall data for a particular point of analysis is rarely available, a fundamental part of the development of a runoff hydrograph is the use of a synthetic unit hydrograph such as the SCS (USDA, 1985) or Clark (1945) 
TRAVEL TIME EQUATIONS
where T LAG is the lag time and T C is the time of concentration.
Lag time equations
Lag time is defined as the time from the centroid of rainfall excess to the time of peak runoff for a watershed (Wanielista et al. 1997) . Methods that use lag time include the SCS synthetic unit hydrograph, among others (Cabeza & Shoopman 1996) . Many of the empirical equations used to estimate lag time from geographic data are of the form shown in Equation (2) 
Time of concentration equations
One definition for time of concentration is the longest travel time it takes a particle of water to reach a discharge point in a watershed (Wanielista et al. 1997) . While some methods of computing time of concentration are developed from single, lumped parameter empirical equations, such as Equation (2) 
where V is the velocity, k is a units factor (1 for SI and 1.49 for English), n is Manning's roughness, R is the hydraulic radius and S is the slope. 
IMPLEMENTATION IN THE WATERSHED MODELLING SYSTEM
The Watershed Modelling System (WMS) is a comprehensive tool developed to organize spatial and hydrologic data for use in hydrologic programs such as HEC-1 and TR20. WMS has the ability to delineate basins using digital images, vector GIS data, TINs and grids. WMS also sup- In WMS streams can be defined as a series of triangle edges (Nelson et al. 1994) or a collection of DEM cells with a relatively large upstream contributing area (Martz & Garbrecht 1992) . If a travel time flow enters one of these defined streams, the flow path line is broken into two 
Determine the elevations at the flow path line nodes and vertices
Elevations assigned to the flow path lines are assigned at the end nodes. As described above, slope is calculated from the difference in elevation at the nodes and divided by the projected (xy or plan view) length of the flow path line.
When a flow path is created without using a background digital terrain model to provide elevation data, the slope must be determined separately from a topographic map and then entered manually. The length is derived from the flow path line itself, but can be changed or edited manually (as can slopes derived from background digital terrain data).
Assign a travel time equation
An equation used to calculate the travel time along the flow path line is then assigned to each segment within the 
CONCLUSION
A new approach has been presented for determining input to travel time equations using GIS objects, specifically 
